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Catalase activity was unchanged until day 31, but was significantly reduced in all organs thereafter. Hemoglobin levels remained unchanged after 10 and 20 days administration, but were significantly reduced thereafter. In the tracer experiment, 115mCdCl2 was used. Whole-body radioactivity was determined with a whole-body animal counter and radioactivity in liver and kidney was measured using a G-M counter.
RESULTS
Effect of oral administration of cadmium chloride on the activities of carbonic anhydrase and catalase and hemoglobin level Tap water containing 146 PPM of Cd was given ad lib. to 5 experimental groups of 5 mice for 10, 20, 30, 60 and 90 days, respectively. Five control groups were given tap water without Cd. As shown in Table 1 , carbonic anhydrase activities in liver, kidney and blood remained unchanged after 10 days administration, whereas significant decreases were observed in all the three organs thereafter. Catalase activity in liver, kidney and blood was not affected after 10, 20 and 30 days administration, however, the enzymic activity decreased significantly after 60 and 90 days administration ( Table 2 ). The degree of inhibition in catalase activity was less than that in carbonic anhydrase activity. Blood hemoglobin level was unaffected until 20th day with a significant decrease thereafter ( Table   2 ).
Effect of subcutaneous injection of cadmium chloride on the activities of carbonic anhydrase and catalase and hemoglobin level nificant changes at any time (Figs. 2 and 3 ).
As carbonic anhydrase activity is highest in blood, it appears necessary to ascertain the contamination of liver and kidney samples by blood as well as the influence on the carbonic anhydrase activity in the liver and kidney. Therefore, the same experiment was repeated again and enzymic activity was examined 8 hr after Cd injection. As shown in Fig. 4 , in both control and experimental groups, an approx. linear relation was observed between enzymic activity and blood hemoglobin within final concentration ranges of approx. 0.1-0.6 itiM which correspond to diluted blood from 16,000 to 4,000 fold. Tables  3 and 4 show the true enzymic activity of liver and kidney which was corrected for the contaminated blood enzymic activity. It may be concluded from the above results that true enzymic activity in both liver and kidney is also decreased by Cd administration with contaminated blood having little influence therein. 
DISCUSSION
As mentioned in the introduction, several investigators have attempted to use the changes of some enzymic activities as diagnostic indices of Cd poisoning however, more sensitive reactions to Cd have yet to be found..
Meldrum and Roughton (5) have reported previously that Cd (CdS0, and CdC12) had no in vitro effect on the carbonic anhydrase activity of Ca3(PO4)2 purified enzyme preparation obtained from ox corpuscles, although the enzymic activity was inhibited in vitro by ZnSO4, HgC12, CuSO4, AgNO3, HAuCl, and Va (sulfate). It is strange however that Cd (CdS0, and CdC12) which belong to the same group as Zn and Hg in the periodic table do not exert any changes on the blood enzymic activity. On the other hand, Hodgen et al. (6) reported a decrease of carbonic anhydrase activity in rat testis in the early stage after a single s.c. injection of CdCl2 with an increase of its enzymic activity in the later stage. They suggested that the increased enzymic activity may be caused by a haemorrhage in the testis. The experimental results reported by Johnson and Walker (7) domestic fowl testis are similar to the above. We also have observed the inhibitory effect of Cd on carbonic anhydrase activity of mouse testes in vivo (unpublished).
In the present experiments, the effect of Cd on both carbonic anhydrase and catalase activities from mouse liver, kidney and blood were examined and it was found that chronic administration of Cd inhibited enzymic activities. We previously observed however that carbonic anhydrase and catalase activities were inhibited in the liver damaged by carbon tetrachloride or ethionine administration without significant changes of blood enzymic activity in many cases (9) . Furthermore, decreases of liver carbonic anhydrase activity were also observed in cancer-bearing mice (12, 13) without any significant changes in the enzymic activity of kidney and blood regardless of the presence of hypochromic anemia.
These data indicate that the decrease of liver carbonic anhydrase activity is not specific to Cd poisoning and change of blood enzymic activity does not always agree with that in hemoglobin concentration.
In the present experiments, decrease of blood enzymic activity did not accompany the decrease of hemoglobin concentration in acute Cd poisoning ( Figs. 1 and 3 ). Fox et al. (14) reported that anemia is the most severe effect of Cd, however, we assume that this was seen when a large dose of Cd was given over a long time and blood carbonic anhydrase activity was more sensitive to Cd than hemoglobin concentration in an early stage.
This reaction appears useful as an index in acute Cd poisoning however, both blood enzymic activity and hemoglobin concentration were decreased by chronic Cd administration, the changes in the latter being greater than in the former.
The precise mechanism of inhibitory action of Cd on carbonic anhydrase activity in liver, kidney and blood is not clear at present, however, the following hypothesis can be made. In acute Cd poisoning, decrease of blood enzymic activity may have no direct relation with hypochromic anemia. Gunn et al. (15) have reported that some thiol compounds, e.g., cysteine and BAL prevented vascular damage to mouse testis caused by Cd, though other thiol compounds, e.g., glutathione and methionine had no protective effect.
These data seem to indicate a direct action of Cd on SH radical in carbonic anhydrase molecules as seen in the case of mercury (16) . Furthermore, Cd may inhibit enzyme synthesis, although this subject has so far not been given recognition. (19, 20 Liver and kidney tissues obtained from Cd-water drinking animals for 90 days were examined morphologically. No alterations were seen. After a single s.c. injection of Cd, only hyperemia in the testes was observed macroscopically with no pathological findings in liver and kidneys.
